WO 97/45935 



PCT/SE97/00897 



25 



CLAIMS 



10 



15 



20 



25 



Ar-f otating electric machine muipiising a j>UUui willi windings ( 6 ) y 
drawn through slots (5) in the stator(l), characterized in that at 
one winding (6) comprises an insulation system comprising at least 
semiconducting layers (32, 34), each layer essentially constituting an equiraftential 
surface, and also including solid insulation (33) between these layers (3^34) and 
in that support members (13, 113, 212, 213) are arranged along atfci in contact 
with the winding (6). 



2. A machine as clai 

(32, 34) has substantially the 
insulation (33). 



[ed in claim 1, in which at le^st one of said layers 
ie coefficient of thermal/expansion as the solid 




3. A machine as claiTied\in claim 1 of claim 2, the stator winding of 
which comprises high-voltage cables (6) wherein each lead-through of the cable 
through a slot (5) is in the following designated a cable lead-through , members 
(13, 113) being arranged for resilient fiction of each cable lead-through in each 
slot (5), said members (13, 113) comprising means exerting pressure against each 
cable lead-through , said pressure^heans arranged between the cable lead-through 
and at least one side wall of th/slot (5) and spring means arranged between the 
cable lead-through and at k<ast on side wall of the slot, said pressure means 
comprising a plurality ofeibngate pressure elements running in the direction of the 
cable lead-through. 

4. A mapfiine as claimed in claim 3, arranged for direct connection to a 
power network^ithout intermediate transformers. 



30 



5. 

pressun 
harde 



machine as claimed in claim 3 or claim 4, wherein each of said 
elements is in the form of a tube comprising a sleeve containing pressure- 
ted material. 
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7 * A machine as claim e d in claim 3 or claim 4, wh e roin each of said 

pressure elements is in the form of a tube comprising a sleeve containy; 
pressurized fluid. 

8 - A machine as claimed in any of claims 3-7, wherein s£ least the 

majority of said pressure elements exert pressure on two adjacpm cable lead- 
throughs. 
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9- A machine as claimed in any of claims 3-7, whefrein an axial section of 

said slot exhibits a profile with varying cross section irywhich each side surface of 



the slot immediately opi 
corresponding to the oufl 



^ite each cable lead-though has a circular portion 
iiameter of the catfle and, between these circular 
portions, has waist parts vil era the slot width/is less, said pressure elements being 
arranged in said waist parts 



10. A machine as fclaimep iry^laim 9, wherein at least some of said waist 

parts are single-sided waist parts coined by the fact that one slot wall comprises a 
tangential plane to said circuj&r portions and the part of the other slot wall 
immediately opposite comprises a connecting plane situated between and 
substantially parallel to thycorresponding tangential plane and a plane connecting 
the centres of the circular portions, said pressure element being arranged at the slot 
wall constituting a tangential plane. 
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11. A mpfchine as claimed in any of claims 3-10, wherein all pressure 

elements in a slbt are arranged at one and the same wall of the slot. 

12- /A machine as claimed in any of claims 3-11, wherein said pressure 
members and said resilient members are arranged close to the same slot wall, the 
resili^ht members being joined to the pressure members. 

A machine as claimed in any of claims 3-12, wherein said pressure 
lembers and said resilient members are arranged close to different walls of the 
- s l ot. - 
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Pt: A machine as claimed in claim 13, whenjin said resilient mcmbep 

consists of a sheet of elastic material. / 

15. A machine as claimed in claim 14, wherein said sheet is proyraed with 
5 slots . / 

16. A machine as claimed in claim 12, wherein said/resilient members 
comprise pads of elastic material applied on the pressure mejaftber. 

10 17. A machine as cla med in claim 16, wherein said pads are provided 

with slots . \ \ / 

18. A machine as clai ned in claim 1 Jbx claim 2 ? wherein the windings (6) 
consist of high-voltage cable (6), a 'corrugated sheath (212) surrounding at least 

1 5 some of the cable lead-througns through4he slots. 

19. A machine as claimedin claim 18, wherein the corrugated sheath (212) 
surrounds the cable (6) continumisly around its entire circumference and along its 
entire axial length in the slot/5). 

20 / 

20. A machine as claimed in claim 18 or claim 19, wherein the largest 
diameter of the corrugated sheath (212) is substantially equal to the width of the 
slot (5) and whereon the depth (d) of the corrugations is sufficient to absorb 
thermal expansion of the cable (6) during operation. 

25 / 

21. AC machine as claimed in any of claims 18-20. wherein the corrugated 
sheath (21/2) is formed from a deformable preferably elastically deformable 
material/ 

30 22. / A machine as claimed in any of claims 18-21, in which a casting 
compound (215) is arranged between the corrugated sheath (212) and the slot, 

/23. A machine as claimed in any of claims 18-22, wherein the corrugated 

/ sheath (212) is formed from a separate tubular corrugated sheath applied around 
35 / tkfi LOUter semiconductor layer (34) of the rahlfe ^ 
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24^ A- machine as claimed m claim 23, wherein the t6r 

annular. 

5 25. A machine as claimed in any of claims 18-21, wherein the corrugated 

sheath surface is formed of corrugations (212a) in the outer semi -cond^ing layer 
(34a) of the cable (6). 

26. A machine as claimed in claim 25, wherein the colligations (212a) run 

1 0 in the longitudinal direction of the cable (6). 



15 



27. A machine as clai 

consist of high-voltage cable 
(313) is arranged along and in 
least one of the slots. 



£d in claim 1 or clajlfn 2, wherein the windings 
ind wherein an elongated elastic support element 
itact with at lea& one cable lead-through (6) in at 



28. A machine as clainUed 

extends along the entire axial e 




ih claim 27, wherein the support element (313) 
tension of the stator. 



20 29 * A machine as claimed in claim 27 or claim 28, wherein the support 

element (313) constitutes a hos 



25 



30. A machine as^laimed in claim 29, wherein the hose (313) encloses a 

pressure medium (312). 



31. 
fluid. 



A machine as claimed in claim 30 T wherein the pressure medium is a 



32. A ^Aachine as claimed in claim 3 1 , wherein the hose (3 1 3) is sealed at 
30 both ends. 

33. / A machine as claimed in claim 31, wherein the pressure fluid 
communicates with a pressure source. 



35 A machine as claimed in claim 30, wherein the pressure medium (312) 

rinnnintq nfnw nlnrtir matf»ric>l i n f 0rm _ 
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^ A machine - ac claimed in claim 34, Wh6r6lil T he elastic medium h as- 

cavity running axially through it. 

5 36. A machine as claimed in claim 35, wherein the cavity has non-<^cular 

cross- section. 



10 



37. A machine as claimed in any of claims 27-36, wherein &&ch slot (5) in 

a radial plane has a profile with wide (7) and narrow (8) parts ah&nating in radial 
direction. 
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38. A rotating electric 

parts (8) are asymmetrical in 
the slot. 



hine as claimed in cla^h 37, wherein the narrow 
a\ion to a central pterne running radially through 




39. A rotating electric tnach\ne as ofaimed in claim 38, wherein each 
narrow part (8) is mirror-inverttjd in relatio/to the nearest adjacent narrow part (8) 
seen in the direction of said radial plane, 

40. A rotating electric machine as claimed in any of claims 27-39, wherein 
each support element (313) abut^two cable lead-throughs (6). 

41. A rotating electnc machine with magnetic circuit for high voltage in 
which the magnetic circuit comprises a magnetic core and a winding, 
characterized /n that the winding (6) consists of a cable (6) 
comprising one or/ more current-carrying conductors (6), each conductor 
consisting of a nufaber of strand parts (31), that around each conductor (6) is 
arranged an imafer semiconducting layer (32), around which is arranged an 
insulating laWr of solid insulation (33), around which is arranged an outer 
semiconducjifcig layer (34) and in that support members (13, 113, 212, 313) are 
arranged along the windings (6), said support members being arranged along and 
in contact with the windings (6). 



35 



42/ A machine as claimed in claim 41, including the features defined for 



WO 97/45935 



PCT/SE97/00897 



30 




43 ■ ) A method for manufacturing a machine a s claimed in claim - 

, characterized in that at least one elongated support element is 
inserted and orientated axially in at least one of the slots. 

44. A method as claimed in claim 43, wherein hose-like elen^nts are 

inserted in the slots and oriented axially, after which the hose-like ^ements are 
filled with a pressure medium. 



C3 



45. A method as claimed in claim 44, wherein the fef^se-like elements are 
1 0 filled with a curable materi^which is allowed to harden uthder pressure. 

46. A method as clal^iejj in claim 44, whei^fn hose-like elements are filled 
with epoxy. 

15 47. A method as clahjned\n any i# claims 44-46, wherein the hose-like 

elements are inserted after thej cable windings have been applied. 

48. A method as claimed ki any of claims 44-47, wherein a single hose- 

like element is inserted so that it extends in several loops to and fro through the 
20 slots. 



49. A method as /laimed in claim 43, wherein the cable is surrounded by a 

corrugated sheath befojfc it is inserted through the slot. 

25 50 * A method as claimed in claim 49, wherein the cable is surrounded by a 

corrugated sheath/surface by applying a separate tubular corrugated sheath around 
the cable befon^it is inserted into the slot. 

51. £ method as claimed in claim 49, wherein the cable is surrounded by a 

30 corrugated/sheath by applying a separate tubular corrugated sheath in the slot 
before the cable is inserted into the slot. 



52.^/ A method as claimed in claim 50, wherein the sheath is applied on the 

)l e in nxinl Hirnntinn nnH n 1iifirin ?ri t j n 11sn j faring a ppli c ation ^. 
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"5^T~ A nieQlOd as claimed in any of claims 50-32, wliuun d -^eastrng 
compound is inserted between the sheath and the walls of the slot. 
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54. A method as claimed in claim 53, wherein axial cooling tubesy^re cast 
in the casting compound. 

55. A method as claimed in any of claims 50-54, wj^rein the sheath 
applied has annular corrugations. 



10 56. A method as clat 

applied has corrugations running 



57. A method as clainjed iri 

corrugated sheath surface, the 
conducting layer is provided 



;d in any of claims wherein the sheath 

lelically. 



.claim 49, Wherein the cable is surrounded by a 
cable\being nrfanufactured such that the outer semi- 
coiVug^rfions . 



vith 



58. A method as claimed \v( claim 57, wherein the cable is manufactured 

such that its corrugations run in Jmigitudinal direction. 

20 59 * A method as claifried in claim 57 or claim 58, wherein the outer semi- 

conducting layer of the caVfle is extruded. 
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60. A method/as claimed in claim 43, wherein the support element is 
inserted in axial direction, after the cable has been wound. 

61. A moftiod as claimed in claim 60, wherein the support element is 
inserted into a space formed between at least one cable lead-through(word) and at 
least one wall />f the slot and, during application the support element is caused to 
assume a stafe enabling it to pass without obstruction or resistance through the 
profile forofed by said space in an axial cross- section, after which, when it has 
been insetted and positioned in said space, the support element is caused to 
expand transversely to the axial direction. 



62. / A method as claimed in claim 61, wherein the support element 
35 ^ o rfprisfs a thin-wallrd elastic hooo which is deiuuipiessed at iimjiiiun mnU he. 
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thi nness and elastici t y uf wliidi is suffic ient f6r the ho$6 to be deformed williuu^ 
noticeable resistance, thereby allowing passage through said profile of the spacj 



10 
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63. A method as claimed in claim 62, wherein at insertion^tjafe support 

element surrounds an elongated body along the entire length of the hpse, said body 
having a cross-sectional dimension such that a space is formed between the hose 



and the body, said space being filled with a hardening elast 
support element is in place in the slot, so that the hose cxp/ 
axial direction. 



material when the 
ds transversely to the 



64. A method as clai 

of an inner, thin-walled hose 
space is filled. 



\d in claim 63, 
winch is filled 



65. A method as claim 

of a rod element, which rod 
and said material has hardened. 




4th 



*ein the elongated body consists 
a pressure medium before said 



id in cl^im 62, wherein the elongated body consists 
qlement is removed when the space has been filled 



20 



66. A method as claimed in claim 65, wherein the rod element has a 

profile with longitudinal riflges. 
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67. A method' as claimed in claim 61 wherein, prior to insertion, the 
support element is^given a cross-sectional profile with clearance to the cross- 
sectional profile or said space, thereby allowing passage. 

68. A/method as claimed in claim 63, wherein at insertion the support 
element is Subjected to axial tensile force to reduce its cross-sectional profile and 
thereby allow passage, the tensile force being released when the support element is 
in portion, thus achieving said expansion. 

69. A method as claimed in either of claims 60-61. wherein the support 
Mement consists of a hose which at insertion is caused to assume a forcibly 
deformed state and which, when the hose is in place, is released from the 
d eformed atato * 
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achieved by gluing the hose in a defend staTand releasing rte adhere 12" 
when the hose is in place. ^ 

ach,eved by ,he mterior „f the hose being subjected ,o negativZL ^ th e 
negative pressure being released when the hose is in place. 

tf . hose H A mMh ° d " "I"" " C ' ata 6 '' ""-y - 

orof.le f r 8 2 C TT 0nal Pr ° flle to *■ cross-sectional 

profile of said space and that * 1 ' ' x 

pressure medium. 



^fhen the elements in place the hose is filled with a 



73. A method as claifneci i^faim 72, wherein the pressure medium 

> cold-setting material. ' 



is a 



74. A method as earned in claim 72, wherein the pressure medium is a 



las or a ,17^ T C,aim ^ ^ pKSSUre «*»' <• ° 

ST h^T and „ Where ' n ,his is -WW » tha. communication can be 

mediUm ""' ~ — » «" «« -chine is 
76 ^-..., Amelh0daS C ' aimed Claim 7 ^ -ta* «he pressure medium ,s a 
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